In the southern African genus Acanthopsis, the morphology of the bracts is taxonomically useful at the species level. This contribution focuses on the taxonomy and conservation status of those members of the genus characterized by inflorescences with trifid bracts, all of which are confined to arid parts of the Northern Cape Province, South Africa. Three species (A. dregeana, A. glauca and A. tetragona) and four subspecies are recognised in this group. One new species (A. tetragona) with two subspecies (A. tetragona subsp. tetragona and A. tetragona subsp. pedunculata) and one new subspecies (A. dregeana subsp. longispina) are described. Identification keys to the species and infraspecific taxa of the group with trifid bracts are provided.
Introduction
The genus Acanthopsis was established by Harvey (1842: 28) and is typified by Acanthopsis disperma Nees von Esenbeck (1847: 278) , originally proposed as Acanthodium dispermum E.Mey. in Drège (1837: 2) which was not validly published because no diagnosis or description was provided (Art. 38.1 of Melbourne Code; McNeill et al. 2012) . Harvey (1842) also noted that another invalidly published name, Acanthodium plumosum E.Mey. in Drège (1837: 2) probably belongs to his new genus and further mentioned that the two genera, Acanthopsis and Acanthodium Delile (1813: 97) , differ from each other in "corollas and the insertion and structure of the stamens". Acanthodium plumosum was later treated as the synonym of Acanthopsis horrida (Nees in Von Schlechtendal 1841: 363) Nees von Esenbeck (1847: 278) .
Acanthopsis Harvey (1842: 28 ) is a morphologically distinct genus confined to South Africa and Namibia (Steyn & Van Wyk 2015) . Although superficially resembling Blepharis Jussieu (1789: 103) , the group is, according to current knowledge (McDade et al. 2005) , phylogenetically most closely related to Acanthus Linneaus (1753: 639). The infrageneric taxonomy of Acanthopsis is complex and since 2011 we have extensively studied variation patterns in the group, both in the field and in the herbarium. Hitherto we have resolved the circumscription of species and infraspecific taxa in the Acanthopsis disperma-hoffmannseggiana complex (Steyn & Van Wyk 2015) , as well as in the "shrublet group" of species (Steyn & Van Wyk 2016) . In the present contribution we focus on those members with trifid bracts.
In his treatment of the Acanthaceae, Nees von Esenbeck (1847) recognized two species in Acanthopsis, namely A. disperma and A. horrida. However, in the same publication, he also listed a further five taxa currently classified as Acanthopsis under Acanthodium, namely A. carduifolium (Linnaeus 1782: 294) Nees von Esenbeck (1847: 278) , A. glabrum Nees von Esenbeck (1847: 278) , A. glaucum Nees von Esenbeck (1847: 277) , A. hoffmannseggianum Nees von Esenbeck (1847: 277) and A. spathulare Nees von Esenbeck (1847: 277) . However, Nees von Esenbeck (1847) did not make it clear what the morphological distinction between these two genera was meant to be. Most of the other species originally attributed by Nees von Esenbeck to Acanthodium have since been transferred to Blepharis. In his description of Acanthodium glaucum (=Acanthopsis glauca (Nees) Schinz (1890: 201) ), Nees von Esenbeck stated that the bracts are "apice trifidis laciniis apice spinosis" (trifid with lobes spiny at the apex) while the other four Acanthodium species mentioned above were described as, "quinquespinosis" or "quinque-(vel sex-) spinosis" (having five-or six-spined bracts). Clarke (1901: 33) , in Flora Capensis, used the number of bract spines in his key to the species of Acanthopsis, namely, "bracts 5-fid at the top" against "bracts 3-fid at the top". He distinguished two species with trifid bracts, namely A. glauca and A. trispina Clarke (1901: 35) . Acanthopsis trispina was described by Clarke (1901) based on a single collection (Mund s.n.) without the exact locality. The only known sheet of Mund s.n. (in K) is a poor specimen with most of the bracts old and damaged (Steyn & Van Wyk 2016) . After critical study of the type specimens of A. trispina and A. horrida, it became clear that these two names apply to the same taxon and A. trispina (the younger name) is therefore considered to be a synonym of A. horrida, a species with 5-fid bracts (Steyn & Van Wyk 2016) . Thus, until now Acanthopsis glauca is the only recognized species with trifid bracts.
During the study of herbarium specimens as well as plants in the wild, it was noted that there is indeed more than one species of Acanthopsis with trifid bracts. In the present contribution we resolve the taxonomy of those members of Acanthopsis with trifid bracts. Species concepts are clarified, one new species and two new subspecies are described, and identification keys are supplied. At present, the trifid group should be seen as one of convenience as it is not at all clear whether the trifid state of the bracts is indicative of a natural relationship.
Materials and methods
Fieldwork was done over three growing seasons to assess the variation of live plants in nature, and to collect spirit material, herbarium specimens, DNA samples and photographic images. Relevant herbarium specimens kept at BOL, NBG, P and PRE, together with high resolution images of herbarium specimens from JSTOR (2016) and from the herbarium of S, were studied; acronyms of herbaria after Holmgren et al. (1990) . For the demarcation of infrageneric taxa, a classical comparative morphological approach was followed. All measurements were taken from herbarium specimens, or in the case of floral parts, mostly from additional pressed material collected by one of us (HMS). Terminology follows Beentje (2016) . Descriptors used to indicate abundance and frequency follow Schmid (1982) .
In the sections "Additional specimens examined", locality citations were reproduced as per the specimen labels. The specimens are arranged according to the Degree Reference System proposed by Edwards & Leistner (1971) ; the quarter degree grid reference is supplied between brackets after each locality cited. All specimen localities were also georeferenced as accurately as possible and these values were used for mapping and conservation assessments. Conservation assessments follow the standard procedure based on IUCN guidelines (Raimondo et al. 2009 ). All cited specimens have been seen by the first author.
Results
The group of Acanthopsis species with trifid bracts is restricted to the Northern Cape Province, South Africa (Fig. 1) . These taxa are characterised by the middle to upper inflorescence bracts ending in three primary spines or three ovate, mucronate to spinose lobes and include compact subshrubs and shrublets (Fig. 2) .
In Acanthopsis the morphology of the bracts is taxonomically useful at the species level. For the description of the bracts we follow the same terminology as in Steyn & Van Wyk (2015 , 2016 . The middle to upper bracts within an inflorescence were used for measurements in the keys and descriptions, unless stated otherwise.
Taxonomic treatment
All three species of Acanthopsis recognised here (Table 1) have the following character states in common: inflorescences of erect spikes; bract one; bracteoles two, linear-lanceolate with a bony midrib ending in a spinous tip; calyx 4-partite with the basal parts and veins thickened and bony; dorsal sepal longer and wider than the ventral one with both much wider than the lateral sepals, the dorsal sepal enveloping the other three; ventral sepal 2-fid, ending in spinous tips; lateral sepals lanceolate, broader at the base; corolla tubular at the base, 1-lipped, 5-lobed with the outer lobes reduced (Figs. 2 & 3) , pubescent abaxially, with barb-shaped hairs adaxially; stamens four, anthers densely bearded; filaments hard and bony, outer filaments without an appendage at the tip; style unbranched, filiform, stigma unlobed. Key to the species of Acanthopsis with trifid bracts Perennial subshrub, 15-20 cm tall. Leaves sessile; lamina oblanceolate, (40-)55-70(-80) × (5-)7-8(-10) mm, glaucous with appressed, densely packed short hairs; base attenuate; margin undulate, coarsely dentate-spinose, spines rigid, (2-)3-5(-7) mm long, yellowish brown or maroon; apex acute to cuspidate. Inflorescences pedunculated, cylindrical to slightly turbinate in fruit, (35-)50-75(-90) mm long (excluding peduncle), 8-10 mm in diameter; peduncle usually 15-30(-50) mm long, with 2 or 3 pairs of peduncular bracts, pubescent with deflexed short, white hairs. Bracts oblong to obovate, coriaceous, (22-)25-35 mm long, lamina 12-18 mm long; lower bracts ending in 3(-5) primary spines, central primary spine always simple and recurved, usually more than twice the length (up to 30 mm) of lateral spines; middle to upper bracts oblong, nearly always with 3 primary spines (when 5, then outer spines very reduced), central primary spines nearly always simple, 5 primary veins very often converging into 3 attenuate spines, central primary spine nearly always with excurrent tip, twice as long (up to 20 mm) as lateral spines, spreading; spines and venation often maroonish, puberulent to hirsute with deflexed or spreading, short hairs, often with long, silky hairs abaxially towards the base and short glandular hairs adaxially. Bracteoles linear, 5 mm long, silky-hairy. Calyx with dorsal sepal ovate, acuminate, 11-13 mm long, silky-hairy, 5-7-veined from the base; ventral sepal ovate, 10-11 mm long, silkyhairy, 5-7-veined from the base; lateral sepals lanceolate, ending in spinous tip, broader at the base, 8-9 mm long, silky-hairy. Corolla lilac to white with dark purple veins and lemon-yellow throat, 27-30 × 11-13 mm long, tube 9-10 mm long; central lobe usually wider than long, constricted at base, truncate. Filaments 7-8 mm long, glandular; anthers orange-brown, 3 mm long. Style with patch of glandular hairs at base. Capsules ovate, flattened, glabrous, shiny, 7 × 3-4 mm. Seeds ovate, 4 × 2 mm, covered with long white hygroscopic hairs. Etymology:-The specific epithet "glauca" refers to the glaucous appearance of the plants due to an indumentum of densely packed, appressed, short hairs. Conservation status:-Acanthopsis glauca has a very limited distribution range and is known from three small subpopulations. Its entire known range falls within communally owned rangelands that are overstocked with livestock, and severely degraded due to overgrazing and erosion, particularly in the lowlands close to settlements. Although this taxon is not browsed, field observations indicate habitat degradation due to trampling by cattle at one of the subpopulations. Because of its localized distribution and potential threat of habitat degradation due to overgrazing and trampling, it meets the criterion D2 for the category Vulnerable according to the IUCN Red List Category and Criteria (IUCN 2001) Perennial shrublet, 20-40 cm tall. Stems brown (maroon when young), ribbed, almost glabrous to pubescent with deflexed short, white hairs; internodes (10-)15-30 mm long. Leaves sessile; lamina lanceolate to oblanceolate, 25-45(-50) × (5-)7-10(-12) mm, appear glaucous with appressed, densely packed short hairs; base often decurrent; margin undulate, coarsely dentate-spinose, spines rigid, 2-6(-9) mm long, orange-brown; apex cuspidate. Inflorescences pedunculate, cylindrical, 25-55 mm long (excluding peduncle), 10-12(-15) mm in diameter; peduncle (3-)20-40(-70) mm long, pubescent with short, spreading hairs. Bracts obovate to oblong, (16-)18-30(-38) mm long, lamina 10-13(-15) mm long; lower bracts ending in 3-5 primary spines, central primary spine always simple and spreading to recurved or spreading, spine tips often dark brown or maroon; middle to upper bracts oblong, 5 primary veins converging into 3 mucronate to spinose, ovate to oblong lobes with 2 outer lobes reduced, central primary spine always simple; peduncular bracts strigose with appressed, short hairs; lower bracts with deflexed to spreading short hairs becoming more densely pubescent with long, glandular hairs towards top of inflorescence. Bracteoles linear to sickleshaped, 3-6(-7) mm long, silky-hairy, also with glandular hairs. Calyx with dorsal sepal oblong to ovate, acuminate, 10-11 mm long, silky-hairy, also with short spreading and glandular hairs abaxially, (5-)7-9-veined from base; ventral sepal ovate, 10-11 mm long, silky-hairy, also with short spreading and glandular hairs abaxially, 5-7-veined from base; lateral sepals 8-9 mm long, silky-hairy, also with isolated glandular hairs. Corolla lilac to purple with lemon-yellow throat, 23-25(-27) × 8-10(-11) mm, tube 7-8(-9) mm long; central lobe constricted at base, truncate to emarginate. Filaments (5-)6-7(-8) mm long, glandular, silky-hairy towards the base; anthers orange-brown, 3 mm long. Style with patch or ring of glandular hairs at base. Capsules narrowly ovate to ovate, 7-8 × 2-3(-4) mm. Seeds ovate, 4-5 × 3 mm, covered with long white hygroscopic hairs.
Notes:-Subsequent to the publication of the name A. dregeana (a shrublet species in Steyn & Van Wyk 2016), a distinct form was discovered during field work in the Northern Cape; it is described here as a new subspecies. Leaves sessile; lamina oblanceolate, (25-)35-40(-50) × 5-8(-10) mm, spines rigid, 3-6(-9) mm long; base usually auriculate with long, rigid spines. Inflorescences subsessile to shortly pedunculate, globose to cylindrical or slightly turbinate when in fruit, (25-)30-40(-45) mm long, 10-15 mm in diameter; peduncle up to 5 mm long, with 2(or 3) pairs of peduncular bracts. Bracts obovate, 16-32(-38) mm long, lamina 12-14(-15) mm long; lower bracts ending in 3-5(-7) primary spines, central primary spine always simple, spreading. Corolla 26-27 × 10-11 mm, tube 8-9 mm long; central lobe usually wider than long, constricted at base, truncate to emarginate. Filaments 6-7(-8) mm long, glandular, hairy towards the base; anthers orange-brown.
Key to subspecies
Etymology:-The subspecific epithet "longispina" refers to the long spines on the bracts, especially the lower bracts.
Distribution, ecology and phenology:-Acanthopsis dregeana subsp. longispina is endemic to South Africa and only known from the type locality. The distribution falls within the Succulent Karoo Biome (Rutherford & Westfall 1994; Low & Rebelo 1996; Mucina & Rutherford 2006) and within the Namaqualand Heuweltjieveld (Skn 4) (Mucina & Rutherford 2006 ) with a mean annual rainfall of 50-100 mm, received mainly in winter. The specimen was collected at an elevation of approximately 180 m, on a granite hill slope in well-drained, stony sandy loam. Specimens with flowers were collected in October.
Conservation status:-This taxon is known from a single subpopulation (ca. 70 individuals) within an area that is extensively mined for minerals using severely destructive open-cast mining. The population occurs within 10 km of mining areas and is potentially vulnerable to mining expansion, which would lead to an increased risk of extinction within a very short time frame. It therefore qualifies for the criterion D2 in the category Vulnerable according to the IUCN Red List Category and Criteria (IUCN 2001 ) (L. von Staden, pers. comm.). Diagnosis:-Acanthopsis tetragona differs from A. glauca in bracts being short-spined (not with excurrent spines up to 20 mm long), long, viscid glandular hairs (not short, eglandular hairs), inflorescences thicker, (12-)14-16(-20) mm (not 8-10 mm) in diameter and from A. dregeana in being a compact subshrub 12-20 cm tall (not a shrublet 20-40 cm tall).
Acanthopsis tetragona
Perennial subshrub, (8-)12-20 cm tall. Leaves sessile; lamina oblanceolate, 40-70(-75) × (8-)10-15 mm, with appressed to strigose short, white hairs and subsessile glands; base attenuate, often decurrent; margin undulate, dentate-spinose to coarsely dentate-spinose, spines rigid (2-)4-6(-8) mm long, yellowish or maroonish brown; apex cuspidate. Inflorescences subsessile to shortly pedunculate, cylindrical to turbinate, 40-110 mm long (excluding peduncle), (12-)14-16(-20) mm in diameter. Bracts ovate to obovate, (22-)23-28(-30) mm long, lamina (12-)13-18 mm long; lower bracts ending in 5(-7) primary spines, central primary spine nearly always simple; middle to upper bracts with 3(-5) primary spines, usually ending in 3 broadly triangular to ovate, mucronate lobes with 3 main central veins usually converging towards tip of central primary spine, central primary spine usually to nearly always simple or with 2 pairs of very short, marginal secondary spines, primary spine tips usually recurved in fruit; lower bracts hirsute with deflexed to spreading short, white hairs; middle to upper bracts with spreading short, white hairs together with long, viscid glandular hairs, lamina often with long, spreading silky hairs, usually also with glandular hairs adaxially. Bracteoles narrowly lanceolate to linear, (5-)6-7 mm long, silky-hairy, also with glandular hairs. Calyx with dorsal sepal ovate, acuminate to cuspidate, (11-)12-13 mm long, silky-hairy, also with long, glandular hairs abaxially, especially towards tip, 5-7-veined from base; ventral sepal ovate, (11-)12-13 mm long, silky-hairy, also with long, glandular hairs abaxially, especially towards tip, 5-7-veined from base; lateral sepals lanceolate, ending in spinous tip, broader at base, 7-8 mm long, densely silky-hairy, also with glandular hairs. Corolla blue-purple or lilac with lemon-yellow throat, (25-)26-27(-30) × 9-11 mm, tube (8-)9-11 mm long; central lobe broader than long or equal, constricted at base, truncate to emarginate. Filaments 5-7(-8) mm long, glandular; anthers beige, 2-3 mm long. Style with patch of glandular hairs at base. Capsules ovate, flattened, glabrous, shiny, 7(-9) × 3(-4) mm. Seeds ovate, 6 × 5 mm, covered with long white hygroscopic hairs.
Etymology:-The specific epithet "tetragona" refers to the regular decussate arrangement of the bracts that gives the inflorescence a distinctly "four-angled" appearance when viewed from above. (Figs. 1, 3A , B, 4D, 8) Perennial subshrub, 15-20 cm tall. Lamina oblanceolate, 40-70 × (8-)10-15 mm; spines rigid (2-)4-6 mm long, yellowish brown. Inflorescences subsessile, cylindrical, (40-)60-90(-110) mm long (excluding peduncle), 14-16(-20) mm in diameter, peduncle nearly always <10 mm. Bracts ovate to obovate, 23-28 mm long, lamina 13-18 mm long; divergent in flower; central primary spine usually simple or with 2 pairs of very short, marginal secondary spines; middle to upper bracts with spreading short, white hairs together with long, viscid glandular hairs, lamina often with long, spreading silky hairs, usually also with glandular hairs adaxially. Corolla light blue (Jürgens 23033 ) to purple, 26-27 × 9-11 mm, tube 9-11 mm long. Capsules ovate, 7 × 3 mm. Seeds not seen. Distribution, ecology and phenology:-Acanthopsis tetragona subsp. tetragona is endemic to the Northern Cape and known from an area to the north and northeast of Eksteenfontein (Fig. 1) . It is centred in the core part of the Gariep Centre of Endemism (Van Wyk & Smith 2001) . This distribution falls within the Succulent Karoo Biome according to Rutherford & Westfall (1994) and Low & Rebelo (1996) and in the Desert Biome according to Mucina & Rutherford (2006) within the Kahams Mountain Desert (Dg 5) vegetation type (Mucina & Rutherford 2006) . This vegetation type is in the transition between winter and summer rainfall areas with a mean annual rainfall of 50-100 mm; fog is absent. The specimens were collected at elevations of 530-590 m on mountain slopes, often wedged between rocks or on coarse sand derived from granite. Specimens with flowers were collected between August and October.
Key to subspecies
Conservation status:-Acanthopsis tetragona subsp. tetragona has a limited distribution range (EOO 20 km²) and is known from two subpopulations. Its entire known range falls within communally owned rangelands that are overstocked with livestock, and severely degraded due to overgrazing and erosion, particularly in the lowlands close to settlements. This taxon is not browsed and its particular microhabitat however provides it protection against trampling and erosion, and it is therefore not considered threatened and the population is not suspected to be declining. It is therefore assessed as Least Concern (LC) according to the IUCN Red List Category and Criteria (IUCN 2001 (-30) mm long, lamina 12-17 mm long; divaricate in flower; central primary spine nearly always simple; spines of lower bracts recurved to spreading; middle to upper bracts covered with spreading short, white hairs, also with long, viscid glandular hairs, lamina rarely with long, spreading silky hairs, usually also with glandular hairs adaxially. Corolla lilac, (25-)28-30 × 9-11 mm, tube 8-10 mm long. Capsules ovate, 9 × 4 mm. Seeds ovate, 6 × 5 mm, covered with long white hygroscopic hairs.
Etymology:-The epithet "pedunculata" refers to the well-developed peduncle in comparison to subsp. tetragona with subsessile inflorescences.
Distribution, ecology and phenology:-Acanthopsis tetragona subsp. pedunculata is only known from one subpopulation northwest of Eksteenfontein, Northern Cape (Fig. 1) . It is centred in the core part of the Gariep Centre of Endemism (Van Wyk & Smith 2001) . This distribution falls within the Succulent Karoo Biome (Rutherford & Westfall 1994 , Low & Rebelo 1996 , Mucina & Rutherford 2006 and within the Central Richtersveld Mountain Shrubland (SKr 1) vegetation type (Mucina & Rutherford 2006) . The mean annual rainfall in this area is 50-100 mm, received mainly in winter. The specimens were collected at an elevation of ±650 m on hill slopes in well-drained sandy loam, stony soils. Specimens with flowers were collected from August to October.
Conservation status:-Acanthopsis tetragona subsp. pedunculata has a limited distribution range (EOO and AOO <10 km²), and is known from one subpopulation of about 100 mature individuals, but historical records suggest that there may be more subpopulations. Its entire known range falls within communally owned rangelands that are overstocked with livestock, and severely degraded due to overgrazing and erosion, particularly in the lowlands close to settlements. This taxon is not browsed, but since it occurs in open places on slopes, it is potentially vulnerable to habitat loss as a result of erosion. In areas where overgrazing has severely reduced shrub cover, sandy soils on hillslopes become unstable and are prone to erosion during heavy rainfall. Due to its localized distribution and the potential threat of habitat loss and degradation, it meets the criterion D2 in the category Vulnerable according to IUCN Red List Category and Criteria (IUCN 2001 ) (L. von Staden, pers. comm.). 
